, and known phenolic compounds were isolated from Kokuto, non-centrifuged cane sugar (Saccharum o‹cinarum L.). Their structures were determined by a spectral investigation.
In the course of our screening program for hydroxyl radical scavengers, we have isolated seventeen phenolic compounds from the CH 2 Cl 2 extracts and nine phenolic compounds from the 40z methanol and 60z methanol eluates by Amberlite XAD-2 column chromatography of Kokuto, non-centrifuged cane sugar. [1] [2] [3] Further examination of the constituents has now resulted in the isolation ofˆve new phenolic compounds (8, (12) (13) (14) (15) , as well as the nine known compounds (1-7, 9-11) previously reported. [4] [5] [6] [7] [8] [9] [10] [11] [12] Compound 8 isolated as a colorless amorphous powder had the molecular formula C 17 H 24 O 9 (positive HR-ESIMS, m W z 395.1237 [M+Na] + ). The NMR spectra of 8 indicated the presence of 1-(4-hydroxy-3,5-dimethoxyphenyl)-propanone and a Dglucopyranose moiety. In the 1 H-NMR spectrum, the coupling constant of an anomeric proton at d5.09 was J＝7.6 Hz, showing a b-linkage. In the HMBC spectrum, the carbon signals at d140.4 (C-4) showed correlation with the anomeric proton at d5.09, suggesting the glucose moiety to be connected to C-4. Further assignment of the proton and carbon signals was achieved by a combination of 1 H-1 H COSY and HMQC spectral data. The structure of 8 was thus determined to be 1-
Compound 12 isolated as a colorless oil had the molecular formula C20H22O7 (negative HR-APCIMS, m W z 373.1298 [M-H] " ). The NMR spectra of 12 were similar to those of dehydrodiconiferyl alcohol reported in the preceding paper of this series, 2) except for the presence of two methylene carbons and a carboxyl group. The assignment of the proton and carbon signals was achieved by a combination of the HMQC, HMBC, DEPT, and 1 H-1 H COSY spectral data. The coupling of 6.3 Hz between the H-7 and H-8 protons suggested a threo type of relative conguration. 11) Compound 12 was therefore determined to be 3[5-[(threo) 2,3-dihydro-2-(4-hydroxy-3-methoxyphenyl)-3-hydroxymethyl-7-methoxybenzofuranyl]]-propanoic acid. The absolute conˆgurations at C-7 and C-8 could not be determined, because the amount of the sample was too small.
Compound 13 was isolated as a colorless oil, and it had the molecular formula C 28 H 38 O 14 (negative HR-APCIMS, m W z 597.2252 [M-H] " ). The NMR spectra of 13 indicated the presence of one sinapyl alcohol, one syringoylglycerol, and one glucopyranose moiety. In addition, acid hydrolysis of 13 with 0.2 N H 2 SO 4 aŠorded glucose. Further spectral evidence enabled 13 to be deduced as analogous to 3-hydroxy-
-dimethoxyphenoxy]propyl-b-Dglucopyranoside (13-a) with had previously been isolated in our study. 3) In the HMBC spectrum, the carbon signals at d69.6 (C-9) showed correlation with the anomeric proton at d4.31 ( J＝7.8 Hz), suggesting ). The NMR spectra of 14 were similar to those of 2-(4-hydroxy-3,5-dimethoxyphenyl)-3-hydroxymethyl-5-(3-hydroxy-1-propenyl)-7-methoxycoumarane reported in the previous paper, 2) except for the presence of one additional methoxyl group, one D-glucopyranose moiety, and a hydroxyl propane group instead of a hydroxyl propenyl group. In the HMBC spectrum, the carbon signals at d137.2 showed correlation with the anomeric proton at d4.90 ( J＝7.8 Hz), suggesting the bglucose moiety to be connected to the phenolic carbon (C-4). The coupling of 5.8 Hz between the H-7 and H-8 protons suggested an erythro type of relative conˆguration. 12) Compound 14 was therefore determined to be 4-[(erythro) 2,3-dihydro-3-hydroxymethyl-5-(3-hydroxypropyl)-7-methoxy-2-benzofuranyl]-2,6-dimethoxyphenyl-b-D-glucopyranoside. The absolute conˆgurations at C-1 and C-8 could not be determined, because the amount of the sample was too small.
Compound 15 was isolated as a colorless oil and had the molecular formula C27H36O13 (positive HR-FABMS, m W z 591.1995 [M+Na] + ). The 13 C-NMR spectrum indicated the presence of two symmetrical parts and one sugar moiety. The 1 H-NMR spectrum indicated the presence of a 2,5-diaryl tetrahydrofuran type of lignan. The 13 C signal pattern of the sugar moiety and coupling constant ( J＝7.5 Hz) of the anomeric proton suggested that 15 contained b-Dxylopyranose. In the HMBC spectrum, the carbon signal at d69.1 (C-9) showed correlation with the anomeric proton, suggesting the xylose moiety to be connected to C-9. Further assignment of the proton and carbon signals was achieved by a combination of 2D-NMR and comparison with icariol A2, 13) the planar structure of 15 indicating the 9-O-b-Dxylopyranoside of icariol A2.
Compounds 8, 12, 13, 14 and 15 are new phenolic compounds.
Experimental
The instruments used and the experimental conditions for obtaining spectral data and for chromatography were the same as those reported in the preceding paper. 3) Extraction and Isolation. The sample material and extraction methods were the same as those described in the previous paper.
3 ) The 80z methanol and 100z methanol eluates by Amberlite XAD-2 column chromatography of Kokuto (2.4 kg) were combined and then partitioned between water and n-butanol. The n-butanol layer (12 g) was chromatographed over silica gel [CH2Cl2-MeOH (30:1, 15:1, 5:1, 1:1), and MeOH] to giveˆve fractions (fractions 1-5). Vanillic acid (1, 47.9 mg) was isolated from fraction 1, and 4-hydroxybenzaldehyde (2, 42.3 mg) and 4-hydroxybenzoic acid (3, 5.8 mg) were isolated from fraction 2.
Fraction 3 was subjected to Sephadex LH-20 column chromatography to give four fractions (frs. Acid hydrolysis of compound 13. Compound 13 (1 mg) was dissolved in 0.2 N H2SO4 (2 ml) at 959 C for 2 h. After cooling, the reaction mixture was extracted with EtOAc. The aqueous layer was neutralized with NaHCO3, concentrated to dryness, and extracted with pyridine. The sugar in the pyridine extract was identiˆed as its acetyl derivative by GC. Conditions: column, J&W DB-1 30 m×0.25 mm; column temp, 1509 C(1 min)ª59 C W minª1809 Cª 29 C W minª2109 C(1 min); carrier gas, N2; Rt 20.21 min (glucose acetate).
4-(b-
D-Glucopyranosyloxy)-3,5-dimethoxyphenyl- propanone (8). APCI-MS (negative) m W z 371 [M-H] " .
